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Specification 

Title of Model Capacity Control Structure for Sealed Coolant Compressor 

Utility Model Registration Claims 

1 . A capacity control structure for a sealed coolant compressor, wherein a solenoid 
valve mechanism (30) is provided in an external intake pipe (29) of a sealed vessel (26), and a 
control circuit (32) is connected to a terminal (31) of that solenoid valve mechanism (30). 

2. The capacity control structure for a sealed coolant compressor according to claim 
1, wherein a suction tank is provided between the solenoid valve mechanism (30) and an intake 
port (24). 

Detailed Description of the Model 

The present model relates to the capacity control of comparatively small sealed coolant 
compressors used in refrigerators, room air conditioners, and the like. 

Conventionally, the structure of this type of compressor is as diagrammed in Fig. 1 and 
Fig. 2, wherein item 1 is a motor stator, 2 is a motor rotor, 3 is a main shaft, 4 is a main shaft 
bearing, 5 is a crank pin, 6 is a roller, 7 is a lower bearing, 8 is a frame, 9 is a cylinder chamber, 
10 is a slider, 11 is an intake port, 12 is a main bearing end surface, 13 is a discharge valve, and 
14 is a spring attached to the slider 10. These mechanical components are accommodated in a 
sealed vessel 15 to configure a sealed coolant compressor. More specifically, a structure is 
constituted wherein, when the motor rotor 2 turns in the turning direction indicated in Fig. 2, the 
crank pin 5 joined directly to the main shaft 3 turns in the same direction, and the roller 6 also 
follows the crank pin 5. The roller 6 makes linear contact with the inner circumferential surface 
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of the cylinder chamber 9, exhibiting a sealing function. The slider 10 contacts the outer 
circumference of the roller 6, separating that cylinder chamber 9 into a high-pressure side 
compression cylinder chamber 16 and a low-pressure side intake cylinder chamber 17. It is the 
action of the spring 14 that causes this slider 1 0 to always make contact with the roller 6. Thus f 
when the roller 6 turns in the turning direction, the slider 10 moves reciprocally, and a 
compressing action is effected on the coolant gas due to the volume decreasing effect in the 
high-pressure side compression cylinder chamber 16. The coolant flow path is from the 
discharge valve 13, passing through the low-pressure side cylinder chamber 17 and the 
high-pressure side compression cylinder chamber 16, to be discharged from a vessel void 18. 
That is, the structure is made such that the sealed vessel 15 accommodates high-pressure gas 
directly in its interior. In a sealed coolant compressor configured in this manner, because there 
is one intake port 11 , if one tries to change the performance capacity of the compressor to accord 
with coolant load circumstances, one is compelled to make a significant change, such as 
changing the rpm of the motor. 

The present model, which was devised for the purpose of overcoming the shortcoming 
noted above, is made so that the performance capacity of the compressor can easily be changed, 
by the provision in the intake line for the compressor of a valve structure for controlling the open 
time of that intake line by electromagnetic force. 

One embodiment of the present model is now described with reference to Fig. 3. Item 
19 is a crank pin, 20 is a roller, 21 is a frame, 22 is a cylinder chamber, 23 is a slider, and 24 is an 
intake port. Item 25 is a spring attached to the slider 23. These mechanical components are 
accommodated in a sealed vessel 26 to configure a sealed coolant compressor. More 
specifically, the configuration is such that, when the rotor turns in the turning direction indicated in 
Fig. 3, the crank pin 19 turns in that same direction, and the roller 20 also follows the crank pin 19. 
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When the roller 20 turns in the turning direction, the slider 23 moves reciprocally, a compressing 
action is effected on the coolant gas due to the volume decreasing effect in the high-pressure 
side compression cylinder chamber 27, and a suction action is effected on the coolant gas due to 
the volume expanding action in the low-pressure side cylinder chamber 28. In the present 
model, however, the solenoid valve mechanism 30 is provided somewhere along the intake pipe 
29, a terminal 31 whereof is connected to the control circuit 32, an electronic timer or the like, for 
example. The structure wherein the suction tank (not shown in the drawings) is placed between 
the intake pipe 29 and the solenoid valve mechanism 30 is also advantageous. It is also 
possible to form the solenoid valve mechanism 30 and the control circuit 32 in one integral 
structure. 

Because the structure in the present model is such that the solenoid valve mechanism 30 
is provided somewhere along the intake pipe 29 and the intake pipe 29 can be opened and 
closed by the control circuit 32, ON-OFF control can be effected on the coolant gas flow volume 
relative to time, as diagrammed in Fig. 4 and Fig. 5, and any capacity control ratio can be 
established by setting the time intervals of those ON times and OFF times. In the method often 
used conventionally to control capacity by returning coolant gas to the intake pipe during 
compression in the cylinder, moreover, gas leakage is great and efficiency is poor. With this 
method, however, due to the scheme therein for controlling capacity by the opening and closing 
actions on the intake pipe, a capacity control mechanism for a sealed coolant compressor, 
wherewith there is little gas leakage and efficiency is good, can be advantageously realized. 
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Brief Description of the Drawings 

Fig. 1 is a vertical section of a sealed coolant compressor; Fig. 2 is a section of the main 
parts of the conventional sealed coolant compressor diagrammed in Fig. 1, as seen at A-A; Fig. 3 
is a section of the main parts of the sealed coolant compressor of the present model, as seen at 
A-A in Fig. 1; and Fig. 4 and Fig. 5 are examples of intake line opening and closing using the 
capacity control structure of the present model. 

1 — stator, 2 - rotor, 3 — main shaft, 4 - main shaft bearing, 5 — crank pin, 6 — roller, 
7 •» lower bearing, 8 - frame, 9 - cylinder chamber, 10 - slider, 11 - intake port, 12 - 
main bearing end surface, 13 »■ discharge valve, 14 - spring, 15 sealed vessel, 16 - 
high-pressure chamber, 17 — low-pressure chamber, 18 - vessel void, 19 - crank pin, 20 
- roller, 21 ■» frame, 22 - cylinder chamber, 23 - slider, 24 - intake port, 25 - spring, 
26 — sealed vessel, 27 — high-pressure side compression cylinder chamber, 28 — 
low-pressure side cylinder chamber, 29 — intake pipe, 30 — solenoid valve mechanism, 31 
■■* terminal, 32 — control circuit. 

Patent Attorney Agent: Toshiyukl Usuda [seal] 
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[Keys to text in the drawings] 



Fig. 2 

— ► Turning direction 



Figs. 4 & 5 
Time — ► 
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